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SUBJECT:

FROM:

TO:

THRU:

2568A RIVA ROAD
SUITE 300
ANNAPOLIS, MD 21401
PHONE: 301-266-9887

January 18, 1989

INORGANIC DATA VALIDATION, CASE 10699
SITE: EASTERN DIVERSIFIED METALS SITE

MAHBOOBEH MECANICAf\
ESAT SENIOR INORGANIC DATA REVIEWER

TERRY SIMPSON
ACTING ESAT DEPUTY PROJECT OFFICER

CHARLES MATKOVICH
ESAT TEAM MANAGER

OVERVIEW

The set of samples for Case 10699 contained five (5)
soil samples, which were analyzed through the Contract
Laboratory Program (CLP) Routine Analytical Services.
The sample set contained one (1) field duplicate pair.

The action level (10-day health advisory limit) was
exceeded for the Pb analyte in samples MCX952 and
MCX961.

SUMMARY

All analytes were successfully analyzed in all samples.
Areas of concern with respect to data usability are
listed according to the seriousness of the problem.
These include:

MINOR ISSUES

The preparation blank had a reported result that was

> IDL for the Na analyte. The reported results for the
Na analyte which are < 5X the blank concentration may
be biased high and, therefore, have been gualified "B".

' The field duplicate had a result outside of the control

limit (+2X CRDL) for the Cr analyte. Therefore,
the reported results for the Cr analyte in the samples
have been qualified estimated, "“J". ' o

| The laboratory duplicate had results outside of the

control limits (RPD >35% or +2X CRDL) for the Cu and
Ni analytes. Therefore, the reported results for the
Cu and Ni analytes in the samples have beenfifu3jti®8 3
estimated, "J". - o
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NOTES

The percent difference (%D) of the serial dilution
was greater than the 10% limit for the Cu analyte.
Therefore, the reported results for the Cu analyte in
the samples have been qualified estimated, “Jw.

The matrix spike recovery was low for the Sb analyte.
The quantitation limits and reported results for the
Sb analyte in the samples may be biased low and,
therefore, have been qualified "UL" and "L",
respectively.

Duplicate method of standared addition (MSA) analyses
were performed for the As analyte in sample MCX952.
Both correlation coefficients of the MSAs were <.995.
Therefore, the reported result for As in sample MCX952
has been qualified estimated, "J".

The analytical spike recovery was high for the Se
analyte in the sample MCX953. The reported result for
Se in sample MCX953 may be biased high and, therefore,
has been qualified "K".

The data was reviewed according to the National Functional
Guidelines for Evaluating Inorganic Analyses.

INFORMATION REGARDING REPCRT CONTEN

Table 1A is a summary of qualifiers added to the
laboratory’s results during evaluation.

ATTACHMENTS

TABLE 1A SUMMARY OF QUALIFIERS ON DATA SUMMARY AFTER
DATA VALIDATION

TABLE 1B CODES USED IN COMMENTS COLUMN

TABLE 2 GLOSSARY OF DATA QUALIFIER CODES

TABLE 3 DATA SUMMARY FORM

APPENDIX A RESULTS REPORTED BY LABORATORY
FORM I

APPENDIX B DPO REPORT
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TABLE 1A

SUMMARY OF QUALIFIERS ON DATA SUMMARY
AFTER DATA VALIDATION

NON=-
"POSITIVE DETECTED :
ANALYTE  - SAMPLES AFFECTED VALUES VALUES BIAS COMMENTS *
Sb All samples L UL Low A (44%)
As MCX952 J B
Cr All samples J C (£4.0 ppm)
Cu All samples J D (40%)
E (14%)
Ni All samples J D (+18.4 ppm)
Se MCX953 K High F (117%)
‘ Na All samples B High G (44 ppnm)
* See explanation of comments in Table 1B
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. TABLE 1B

CODES USED IN COMMENTS COLUMN

A = Due to a low matrix spike recovery (% recovery in
parentheses), the quantitation limits and reported results
may be biased low.

B = Both MSA correlation coefficients were <.995, therefore,
the reéported result is estimated.

C = The field duplicate result was outside the control limit,
+2X CRDL, (2X CRDL in parentheses). Therefore,
the reported results are estimated.

D = The laboratory duplicate result was outside the control
limits, RPD >35% or +2X CRDL, (relative percent difference
or 2X CRDL in parentheses). Therefore, the reported results
are estimated.

E = The percent difference (%D) of the serial dilution was
greater than the 10% limit (%D in parentheses). Therefore,
the reported results are estimated.

F = Due to a high analytical spike recovery (% recovery in .
parentheses), the reported result may be biased high.

G = The preparation blank had a result > IDL ( the result is in

parentheses) and the reported results were < 5X the blank.
The reported results may be biased high.
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.' . TABLE 2

GLOSSARY OF DATA QUALIFIER CODES (INORGANIC)

CODES REIATED TO IDENTIFICATION
(confidence concerning presence or absence of analytes):

U = Not detected. The associated number indicates
approximate sample concentration necessary to be
detected.

Confirmed identification.

(NO CODE)

te <300 T i TR ) AL STOERMCEMINNELN, IR LY Bs. .

B = Not detected substantially above the level reported
- in laboratory or field blanks.

R = Unreliable result. Analyte may or may not be
present in the sample. Supporting data necessary
to confirm result.

CODES RELATED TO QUANTITATION
(can be used for both positive results and sample guantitation

] limits):

: ' J = Analyte Present. Reported value may not be

: accurate or precise.

. ' ' K = Analyte present. Reported value may be biased

high. Actual value is expected to be lower.

L = Analyte present. Reported value may be biased low.
Actual value is expected to be higher.

i [] Analyte present. As values approach the IDL the
i quantitation may not be accurate.

§ UJ = Not detected, quantitation limit may be inaccurate
H or imprecise.

UL = Not detected, quantitation limit is probably
higher.
OTHER.CODES
Q@ = No analytical result.

® . AR301597
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DATA SUMMARY FORM: | NORGANI CS : -
. [¢ » ¥
Site Name: £aslern ) ! SOIL  SAMPLES o O
(mg/Kg) . L
Case #: _Dm mnw Sampling  Date(s): SNm «\MM +Due to diution, sampls quanitation=Amit is affecled,
. Sea diulion table for specifics, nm.uu B
Sample No. | M X 950] MCXT50] MCX G0 MCX 16l | MCXAp e ( as
Ditution Factor \ 1 1 ) ! =
% Solids | 51.35 9.6 ¥0.3 | _87.2 737
Location [ cc o ssae | 3533 SSvd Ssi<
Puphtali & Dupkee o}
choL|  ANALYTE mex 460 [mexas3 : /
0 | Arsminom 4200 ¥2 30 7530 13000 11300
12 Antimony 0.5 | L utL utl 229 | L ul
2 Nrsento J.3 |1l 4.4 A 4.5 2.0
40 Barlum L4261 3347 32347 ¥LSs £40.0])
1 BeryMum [0.34] [0.23] [0.25]) [0, 37] [o.33]
1 Cadmium XA %
1000]  Calchm 7250 [73.7__|31.6] \\w.w Le92.)
2 Chromium 9.7 I3l 22d {531 5.4 19319 3] /3o |3
10 Cobalt [1.9] [5.0] [4.0] L ¥ 1] AN
5 Copper (oo | I 495 | J| 35013 | nNooo|J | 98¢ |3
20 ron 6350 ¥[00 7590 /5400 (6500
1 *Lead 557 7.4 33.5 K60 20, | :
1000| _ Magnesiom || DolD ] (3797 | L2841 210 1740 —
3 Menganese 558 Y90 loyo 33! 359 :
0.2 Mercury .
8 Nickel 04 13125 | I |49 J|2¢1 | J|5k_|J
1000{ _ Polasskm 17357 ATl 1307 [41] [3¥1]
! Setenium . [ocas]| K |£0-57) o3y
2 Shver /.37 2.9 .
“Sc wuﬁa [523|B |[4241]8 |[92.4]]8 |I5).9](D JM 491118
atum :
10 Vanadium [10.4 | 15.5 /45 4.2 [Z.3
1 Zinc o457 28.0 25,0 1640 20
.n Cyanlde
CROL = Contract Required Delection Limit *Action Level Exisls SEE NARRATIVE FOR CODE DEFINITIONS

revised 12/88
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APPENDIX A
RESULTS REPORTED BY LABORATORY

FORM I’S
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U.S. EPA - CLP : 0rggl

: . 1 EPA SAMPLE NO.
- f’ ) INORGANIC ANALYSIS DATA SHEET H H
(f . ' . H MCX952 H
iab Name: KEYSTONE-MONROEVILLE Contract: &8-W8-0025 | H
-ab Code: KEYPA ' Case No.: 10499 SAS No.: SDG No.: MCX9S2
Matrix (scil/water): SOIL Lab Sample ID: MCX952
Level (laow/med): ,pcw - Date Received: 10/29/88
z SQIids: . " 8 5 - N - . - .- - : - . .. - N - - -
BCTE Ccncentratxcn Unxts (ug/L or mg/kg dry wexght). MS/KG :~
! H H I H H | F
iCAS Na. ! Analyte i(Concentraticn (C! @ i M
17429-90-5 {Aluminum_! 14200.00 ¢ | = =
17440-36—-0 {Antimony_! 20.80 | I N H A
17440-38-2 iArsenic__1} 3.80 { | + iF 1
17440-39-3 iBarium___! 47.40 (B} Pl
17440~-41-7 {(Berylliumi C.34 IB! iPp .
173440—-43-9 !Cadmium__! 1.60 1| 1} L S
17440-70-2 iCalcium__1 1780.00 | | Hi g
17430—-47-3 iChromium_1 .70 1 | * H
17440~48-4 !Cobalt___! . 11.90 (B! LI
1 7440-50-8 i(Copper___1 14000.00 | | *E HE S
17439-89-6 !Iron_____ 4 &£850.00 | 1 P
17439-92-1 !Lead_____! 557.00 | ! P
17439-95-4 iMagnesiumi 1020.00 (B!} iP i
1 74239-96~5 IManganese| J38.00 | i Hl 2B
1 7439-97-6 iMercury__} 0.12 iUl ICV 1
17439-02-0 INickel _ ! 10.40 1§ ! % T
17440~-09-7 {Potassium! 3572.00 B! P
17782-49-2 (Selenium_! 0.32 iU IFd
.7440—22—4 iSilver___1 1.30 1B} P
17440-23-3 ;Sodxum H 57.30 (Bl iP i
17440~-28-0 .Thalllum H 0.48 i{U: i
17440-462-2 iVanadium_| 10.40 IBi H 2
. P '7440-66—6V221nc__ H 459.00 1| 1 HE S
- 1 ﬁ=f1Cyanide H 0.561 1Ud 1AS |
o - Y R PR SN ]
:{gxéfjgy Befores - - l Texture~.¢ MEDIUH

1'...:,....' v b s e et s o 0 - --.-.-_«.......'. N

—ge ...-.---.--....- (PR -

. Artifactss_YES

- [P -~ . P -

.alcr After'i

S RA T
.,.,_.x e T R

.omments.' -
. SAMPLE CONTAINS SOME ROCKS

ARIUTHA0
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U.s. EPA - CLP
1 EPA SAMPLE NO.
INODRGANIC ANALYSIS DATA SHEET : '
‘ : : MCX9S3 :
"Lab Name: KEYSTONE-MONROEVILLE Contract: 68-W8-0025 | :
L. Codes: KEYPA - ° Case No.: 10699 SAS No.: SDG No.: MCX952

~

Matrix (soil/water): SOIL Lab Sample ID: MCX953

Level (low/med): Low Date Received: 10/29/88
% Solids: 72.6
Concentration Units (ug/L or mg/kg dry weight): MG/KG 3
: H HE H H
iCAS No. ! Analyte (Concentration IC} @ M
H 1 ' I i t
17429-90-5 (Aluminum_\} 8730.00 | | % P
17440-36-0 iAntimony_\| S.30 Ul N H
17440-38-2 {Arsenic__! 4.40 4 ¢ IF S
17440-39-3 !Barium___! 33.40 B! P «Fe T
17440~-41-7 |Beryllium! 0.23 iBi P : W
17440-43-9 (Cadmium__1} 0.73 iUt I por
17440-70-2 iCalcium__!1 73.80 iB! P 3
17440-47-3 iChromium_! 22.40 11 = Pt
17440-48-4 (Cobalt___1 5.00 B! Pt
i 7440-50-8 iCopper___1 492.50 | | *E S
17439-89-6 ilron_____ i 8100,00 | | P
‘ 17439-92-1 ilLead_____ H 27.40 | | iFod
{7439-95-4 iMagnesiumi 378.00 IiBi S
1 7439-96-5 Manganese| 1190.00 | i P
17439-97-& iMercury__| 0.13 Ui icv i
17439-02-0 INickel ___! 28.460 1 ! % P
17440-09-7 Potassiumi 416.00 B P
17782-49-2 (Selenium_1 0.35 IBI W iF
17440-22-4 1Silver___\| 1.20 Ul P
17440-23-5 (Sadium___1 48.40 B! P
17440-28-0 {Thallium_!} 0.50 Ul W iF
i 7440~62-2 (Vanadium_! 15.50 1 | P i
{7440-4&-6 (Zinc_____1} 28.00 1§ | P
! s iCyanide__1| 0.63 U i1AS |
'é‘“:tj} - _,‘- Py G ' . —.";,t - ‘ =_= : ‘
"’.'_‘._"" et .
Color sefgreg‘% s rity Before: - Texture: FINE
: AP 0 ST . : C
Color After: {TONAYVALRNCHERI Rarity After: .-Artifacts: T,
Commentss | oo ome R O
" LEAD NEEDED 2x DILUTION )
AR301601
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or mg/kg dry weight):

MG/KGB

Concentration Units (ug/L
i ! H LI H H
iCAS No. i Analyte iConcentration ICI @& HE o I
1] 1 [ ] 1 L ] 1]
17429-90-5 Aluminum_} 7880.00 1 | * P
17440-34-0 .Antlmany_B S.20 (Ul N P
i17440-38-2 iArsenic__1| 4,10 1 iF -1
17440-39-3 i(Barium___1 33.40 B! H S
17440-41-7 iBeryllium! 0.25 1iBi H 2
17440-43—-9 !Cadmium__! 0.72 Ut Pt
17440~-70-2 (Calcium__!1 7L.80 B! i
17440-47-3 iChromium_1 S.40 1 | = P
i17440-48-4 (Cobalt___1 4.00 (BRI P
17440-50-8 !Copper___| 3T.00 | | »E H
{7439-89~-4 ilron_____1 7390.00 | | H S
17439-92—-1 itead_____1i 33.50 1§ 1 H S
17439-95-4 iMagnesium! 284.00 .iB! H
743%9-946-5 iManganese! 1080.00 | | R
17439-97-& {Mercury__| c.12 iu: icv ¢
17439-02-0 iNickel___1 4.90 (B! = ) S
1 7440-09-7 (Potassium! 321.00 iBi P
17782-49-2 |(Selenium_! 0.59 (B! iF
17440-22-4 (Silver___1} 1.20 U iP i
17440-23-3 1Sadium___1 4%.80 B! iP 1
17440-28-0 {(Thallium_! 0.30 Ul iF 1
1 7440-4642-2 .Vanadium i 14.50 1| 1 H
17440-646=6"1Zinc_____ 1 25.00 1 1§ P
. H EE RCyanzde _3' 1 0.62 iUl 1AS 1
N : e ! R B Ao
....... - T . ——— .:ﬂ% .: ._._ .___; s e enreer

U.S. EPA - CLP 9eL23
an . 1 “EPA SAMPLE NO.
(3' _ . INORGANIC ANALYSIS DATA SHEET ! !
. . T , : ! -MCX960 !

i.ab Name: KEYSTONE-MONROEVILLE Contract: 4&8-WB8-0025 ! : H
*ab Code: KEYPA Case No.: 10699 SAS No.: SDG No.: MCX952
Matrix (sail/water): SOIL Lab Sample ID: MCXS40
‘Level (low/med): LOW " _Date Received: 10/29/88

-% Solids: - -~ 80.8 Q--g—nluﬂ T:*; G o~ — - e

Polor Befare. DRK BRONNwwﬁ;“'Clarity Before

OV R —

.0_-.< P

;_._.. Fan s ——

Cnlnr After. DRK BRDNN ___”;CIa 1ty After RS e
_amments'"' ' S o
FORM I — IN .7/87




Lab Name:

t

L.ab Codes:

HZ Solzds.

Mattix (sail/water):

Level (low/med):

¢
&5
&

Concentration Units (ug/L or mg/kg dry ‘weight): MG/KG

T e m mn RN e ST SN O GE RR GE B RN SR GG e Ee BT A6 BN GE SR B S BE TS ee B

tCAS Na. ! Analyte iConcentration IC! @ iM
! ' H HE '
17429-90-5 1Aluminum_! 13000.00 | | = H
17440-346-0 (Antimony_1¢ 22.90 { | N P
17440-38-2 iArsenic__1} 4.50 1 | iF
1744Q0-39-3 i(Barium___ i 81.50 1 | iP
17440-41-7 iBeryllium! 0.32 B! Hix
17440—-43-% iCadmium__! &.80 1} 1 P
{7440-70-2 iCalcium__1 1180.00 | |} iP
t74840—-47-3 (Chromium_! .90 1 | = P
17440—-48—-4 Cobalt___! 8.10 (B! P
17440-50-8 !Copper___1! 19000.00 | ! *E H o
17439-89-6 ilron_____1 15400.00 1§ | P
17439-92-1 iLead_____! 2160.00 1 | P
{7439-95-4 Magnesiumi 1210.00 | | P
17439-96-5 1Manganese! 371.00 1 i P
17439-97-4 iMercury__1 0.11 U} iCV
17439-02-0 iNickel___! 26.10 1 1 = P
17440-09-7 !(Potassium! 419.00 B! P
17782-49-2 (Selenium_1i 0.32 B! H
{7440-22-4 !Silver. __! 2.90 | 1} H
17440-23-5 iSadium___1i 51.90 B! P
17440-28-0 (Thallium_! 0.46 1UI H
17440622 IVanadium H 14,20 1 | iP
,__TQZinc' i 1240.00 1 1} H 2
i lean1de H . 0.57 W -{AS
: H o IR -4

U.S. EPA - CLP -
1 . EPA SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET H - ‘
- . ' H - MCX961
KEYSTONE-MONROEVILLE Contract: &8-W8-002S | ) -
KEYPA Cése‘Nc.: 104699 SAS No.: SDG No.: MCX9S2
SOIL Lab Sample ID: MCX%61
LoW Date Received: 10/29/88
.:87-2 ' _"'"-"' e e T TTm L o Tt T .

Color"Befnre.f iClar:ty“Before:'tr'7"“5

- e e v e s - o
-

Artifacts;

Calor-After.

vyes
Ccmments.
SAMPLE CONTAINS HANY ROCKS
-COPPER NEEDED S5x DILUTION
@ o AR301603
. FORM I - IN

7/87




Lab Name:
. Lab Code:
Matrix
Level

% Solids:

i : H HE H H
{CAS Na.. iConcentration iIC! @& i M
{ S ! I H |
17429-90-5 Aluminum_! 11700.00 | | = : H
1 7440-36-0 iAntimony_ ! S.00 ULl N P
17440-38-2 lArsenic__! 3.60 1 1. iIF 1 Ceel
17440-39-3 iBarium___! 40.00 B! i : XN
17440~41-7 iBeryllium! 0.33 B! t ! P
17440-43~9 iCadmium__! 0.69 iU} ! ! e T
17440-70-2 !Calcium__! &97.00 B! ! ! .
17440-47-3 !Chromium_! 13.00 | | * ! ! - R .
17440-48-4 !Cobalt___! 12.80 ! ! ! ' we . F
1 7440-50-8 (Copper___! 98.60 | | *E } H
{7439-89-6 {lron_____ : 16500.00 | 1 T o
17439-92~1 iLead_____! 20.10 1| | ! H
17439-95-4 iMagnesium! 1740,00 1§ i H H
1 7439-96~5 iManganese! 35%9.00 1 | ! :
17439-97-56 iMercury__! 0.12 Ul oV i
17439-02-0 INickel ___! 51.10 1 | i !
{7440-09~7 |Potassium! 387.00 |IBi H H
17782-49-2 (Selenium_| 0.31 Ul i :
17440~-22-4 {Silver___1| 1.10 U} : H
17440-23-5 iSadium___! 49.10 B! ! !
17440-28-0 1Thallium_! 0.48 U} ; :
.7440—62-2 Vanadium_1 18.30 | } ! H
=t - | et | 120.00 1 | ! !
S 0.60 U} i1AS |
i i H H
Color Beforeﬁ,,n ity Before: - Textures FINE

Color’ After: ‘-?"

Comments:

KEYPA
(soil/water):

(low/med) 2

83.

" Case No.:

LOwW

U. S.

EPA - CLP

1

INORGANIC ANALYSIS DATA SHEET

KEYSTONE-MONROEVILLE
soIL |

7

10699

Contract:

SAS No.:

6£8-W8-0025

Lab Sample ID:

Date Recelived:

EPA SAMPLE NO.

I MCX962
!

SDG No.: MCXI52
MCXL2

i0/29/88

Concentration Units {ug/L or mg/ké dry weight): MG/KG

H
i Analyte

) Artifacts: YES ,‘

SAMPLE CONTAINS SOME ROCKS . S S
LEAD NEEDED 2x DILUTION

FORM I - IN 7/87
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.Da:e R2vizv Comples

Cisa He. 06
Siz2 Mame:

Sargl2 Mcs.

mex 9ep-mexgez

S DICREANIC DATA YALIDATICH SUMMARY
helsy

ad

- -

9 SAs. Mg,
Fern Di'versibed mefals S
y MIYQ53,

INCEATRATION

4 - P g
MiiRLA

icw Imas laigal MATRIX

paga L e¥_ I - -

Cantrics Lad ey/'s/one End.r nzn&d‘ﬂj p(’S'. Inl.
sntracs Noo 2?—01-003 S .

Lab 0PO__ Phuc K Sands

Rayiewer cbe . ‘
- {roa Regient % ?:sne@m) 144-9337
Fi3

.

SLATID COMMEINTS

§311/5311& |

S5 |

2IU3CLS [

claar }

23

Hoigiae Time

FrIlACTION!

i +

Caitarasica dlanxks

1Al (13 PPb), Ca ({06 PPB)Y, fre B-1 PPb), F(6/.95P6),

favztai

Cattaratien

l z

Concinuiag Calilorazien

Pramaracsicn 8lany

(CAGE T Phwdy T (4.0ZPFY F2 (7. GPP), V& (44 fm)

at2rTasanc2 Chesx Sarctia

L3z Canzirzi Sascie

|G (do X Y, N (Z12.d PP, Al (20.82) er(t23i

| 3b (44 %)

e el r,
N

N

—F e [ [N ] e o [ |

| e (13 7))

FUINACZ
p———————

Heslcine lims

Caticrazian 8lanks

N

. .
..
w '

A—T

nreiai

C2liarstion

O

snzinuing Caliseration

Frzsaraticn 8iank

Pb (0.34 pem)

Lzd Csatr-c!l Sarcie

Las Quzit1cazts

g NSYES

i
i
|
|
|
|
!

Mazrix Scika

fuotlcata [njections

\‘\

OV pIE PRI PRy SEEEN PR PR el b Bl

Aaalvtical Soike

N

MEACURY & CYANIDE

Holeing 1ime

-

N

RS (beth msA <4995), Se (1132 ), TL (117X )

Calioracion Blank

N

{aiciat Calidration

Continuing Calibration

N

Precaraticn B8lank

N

Laz Duclicate -

LN
N

Mairix Socike

N

REVIEWZR 'S COMMENTS:

+ ng (lle-9 e 83, A3(5-6,9.0 eb), 2n (.S ppb), Sb(d.2PpbD
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0azaz Raviazv Canpletad

SICREANIC BATA YALIZ

I [0 /%9

Casa.\!c 10672 SAas.

2 Mame gastern )i m’;‘,@ Mefals Si%

5&‘"‘"“ xcs MLM v35 3,

MCx 940 - mcx96e 2.

CONCIATRATION

ATICH SUMMARY page L ef [ - -

L

antrace Lab 5&}%&"‘ E‘m/.@mmfs/ Pes. Inc
sntrics Neo. §-0[{-007 S
Lad O0PO__ ChucH gmp/s ‘

Rayiewer
. ¥rom Rasien ﬁ s,.cneeol) 2144-9237

MATRIX Jicw |ma< jnical MATRIX RILATID CIMMENTS

ssi1/s<t1c | 8§ | K i

azuacus | } } |

girar } § } | _
o3 gx IFrTlACTION! COMMENTS

Heicine Tim

|

Cal1ara=t1ca B1anxs

v |

AT [13 PP5Y; Ca (129G 77, Zec G-1 PPBY; Fe(elTops),
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